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ABSTRACT 

PROBLEM TO BE SOLVED: To realize a processor with high performance by 
making a 2nd processor execute instructions of a 2nd instruction set when a 
1st processor executes a specific instruction in a 1st instruction set. 
SOLUTION: The microprocessor 100 uses an RISC core 106 for the execution of 
RISC instructions and a VLIW core 140 for the execution of VLIW 
instructions. An instruction fetch unit 101 outputs the address of an 
instruction to be executed to an instruction address bus 105. If a branch 
instruction (a part of RISC instruction) for the execution of VLIW 
instructions is generated during the execution of RISC instructions, an 
RISC decoding unit 114 informs the instruction fetch unit 101 of the 
branching generation. The VLIW instructions are read out of a VLIW table 
113. A VLIW decoding unit 115 decodes the instructions to control a VLIW 
arithmetic unit 120 or integer arithmetic unit 119 and a floating-point 
unit 118 in parallel. 
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*»Mlc J: 0 s/hS:»o^o -fey 

i?iJxtiRlsci!7'n-fe 5 /f-£viiwSi7' t3 -fe y-^^fi£3B-^5 

afbs«tT*.5. 




[4MMI#0I8I1J 

ffilBJR 1 O^n -fe y U^toE* 1 ©A*-fc y h O* ©Bf 
j£ffc£«:HfTLfci:#, ME8I2 O^nt yfraWE* 

*«agK. 

[13*42 ] huess i o*** y h ©A^tt^aeft-cib 

0, IflESS 2 O*** y hO**ttHJ£* fcfc 

»»t i i=e*w>7*- Hawass*, 
iw** 3 ] Dtrem i w^^-fe y h <D^*wft^f§« 

(4, ttEIB 2 

*42KE«tOT-**&agtto 

*42 |CE«C©T-**&agfi 0 

[f**4 5 ] HUE® 1 ©A** y H ©tfo* b SUE* 2 O 
A** y h ©A*tt#teHfc*-C*> 5 r. t Sr^«£ 
iS*5 1 CEttOf-i'iaigfi. 

[It*46] StrB* 1 O*** y KDfft*cof§St4, ffi 
G82 0>ft£OBft J: 5 t £#tf*fc-t-5§a*45 
KEfcO^-^ftaMI. . 

[13*47] E*8»=Eti5*bS7 p By*9AS:»Ti- 

iotilS^57 , D/7At, »l©A**yhfc* 
&£SS2<Di*MM?y hO^I-J;-oT«!fi£c?4x ; 57'i3^ 
5AfcM1IE7*— T KV*£fffl»-eB£ft 
•5 t i" Sx-^&a&H. 

[1**4 8 ] MB* 1 ©ffe*-fe y h ©A*ttT jWcfc 

wufcta ss*4 7 ke«©t - * *aa^«. 

[!t*4 9 1 WlUm l OA** y h ©A*©fc*:!§£ 
(4, ttrE02OA*OSfi«t*?«V^ri:^1»i:1-5if 
*48 icEaof-JttaSM. 

[it*4 1 0 ] gjESI 1 Oft*"fe y h ©ifo*©*:*:f§fi 

*4 8 fcE*<B5*-*»aS». 

[it*4i l] fFEff l O A*-fe y hO**fcl»E»2 
©A*-fe y hO#*tt#fcHJ£*-C*a - £ Sr«p»ti- 
*!t*4 7 Icf5«©x-**&aigi8. 

[11*4 1 2 ] MEJR l oA*-fe y h ?5ift*<D!§&fi, 

MEXr 2 <d A*ofgg «t o $av ^ t &mk t i-s if #5 

A**lA*t Lxn?i'tZ>%2<07 : -9'&m&>k, 



l»EJIl2 0f f -^tea«* J *ff1-5A*»**#li-4JS 
2 0Ett»fcfcA*1-*? f -*»aiSll-e*>o-c, 

auEH i o^-^jaasBasntfrta ufc**#gfr*o«* 

"C*6t*, ffiE3&2©x-*fcaSfl-C-|llrt-$ifo*£ 
WEJIS2 0E1i«d»b»*ia-fii:*#«i:i-5f f -^ 

&aigg 0 

[§5t*4 14] R I S C A*lr^tTi-5 RISC37 
t. VL IW«*fc»«t5VL IWf-^t, VL 

IW^IfftaVLIWnTt, HSRISC37 
t VL I W3Tfc©ft{W9»**IB»1-*VL I Wj£ 

WER I SC37«5R I SC^Ht^-f-^ 3 

■CWEVL I Wf-^tjVL I W**«:tt*ttiU 
flJEVL I W^gSM^JSi' 3 -— y h^fflER I S Ca'7i>b 
WEVL IWar^^L, WEVL IWx-yyW 

ISS*415] »jfc*i 4 n^o-fcylHi, $ 

6>lc5rtfciteTFV*trT K^**i-*TLB«r#U 
IUBVL IWf- ^/pa»6R*USH5VL IW^*Sr 

[Stt^l 6] ft*4l 4 0-r>T^Dyo-fe S /f-(4, $ 
fcfcVL I WfDi*^iMt1ft» §lt&#3Sfr;*n*VL I 
wA*ot4^t v l I wA**tfaic(|#i-5 RISC 

[§9*41 7] 1S*41 4©T-f^B7'B-fey?-|CiaV> 

T, VL iwHi*«)|WT«r«ihLfc9, HffSr^Jfflii-^ 

U^^fcT'B-feylJ-rtWClrU VLIW^Iffgl 

±N?lw|4VL I W^*£PJ^(D|i)^S:f7 5 R I S CA* 
i T?» VL I W3TO»f^Srf9jh$-*ig; 

[»*4 1 8 1 ft*4 1 4 <n V L I WT-^Sr^H* 

[IS*4i 9] 3**51 8 0*»5§tt*^ytt, 

ROM, 77y~>rL>^!J, IMtC^^SO^^OV^ 

[IS*52 0l RMPll 4 0VL I Wf-^*I«tt 
y ^ y l-rtiSi-i^-r ^ n T'ot y ir-o 

[ffl}*42 l] nt*42 OOVL I w^— ^/w«r»«tt 
^^E-ytt, S RAM^V>(4DRAM0 5*>OV^ttj!i i X? 
fcS-V'f^DT'o-feylh,, 

[IS*42 2] Hl*4l 40VL I W^-^W^R I S 
C n r 07"n "fe y D"Vm% **.T1B* ^ * y «wrt »1"5 



[0 00 1] 
[0 0 02] 

ttS*£*fct>0##4i-5. ^(JCISC (Comple 
xed Instruction Set Computer) y - 07*13 -fey 

RISC (Rediced Instruction Set Computer) 
i^?D7'Dtyt, V LIW (Very Long Instruc 
tion Word) (XttL IW (Long Instruction Word) W. 

[0 003] CISCS^^BT'Dtytlt Wittf 
8 tr? hfcvnti 6 fy Ytt*L'Y<to4t1tWSLh U *>h 

8tfyhg, 6 4tTyh:S, 8 0 1^y|>5^-Cfe5 o * 

^■t y HrWjati-***** 5 ^^ . i 

fc. CIS CM~?4 9 o^ot yti"<DMk * h 

B-7SO6 8 0X0, -1" Vfvl'ttW 8 0 X 8 6 

a. 

[0004] asattfcfca&i-*— a©** .lt. r i 

SCS-^-r^oT'n-feylJ-^tllTtTto RISC1W 
^o/Btyftt, 16lfyh«, 3 2Jfj»hWV>ll 

6 4 t^y hft^ffll^5©^7d— 7 y FT, Hfr^ 

*- + TNb*. 4*i> 1 6 tfy hfi^^t 32^}- r-§*fr 

R I SCyo-feyf-Wgilir UTtt, SPAR 
C, MI PStt©R3 0 0 0^t*S$>5 o 
[0 0 0 5] ft& »*flSOfc«>, »I^iS«»SrlSl±$ 

[0006] rfticttLTS^g-mfcsavSvMft^fi 

LT, VLIWlT'nlry^fffttS, VLIW7'o 
■feyf-Cttl 2 8 tfy h£t±OftV^*Srlfco"CliftO 



■fa i? y *-Ctt*ffl»lcak»!)TA*Oft»tt*r^* ? * 
T5£W.£^*:ft, RISCl^^n/Dtj'tiD 
^-/<-^*9**lctt:'<-ClllBja«tt / ><c< 45. 
4*3, VL I Wi/nt yy~<D$ib L"CI3, v;U^7u 
— • n^f a— *ttE>Trace ce/300^d»fc5o 
[0 0 0 7]—*, RISCSCT-^-f^fl-CSffl 

«icj:9»^H*ftoia±-^iaji*iclHTi-aA^»«)it 

L-T*ToT^fc, ftmOEA/ttft (MPEGf = - 
Z/iyj-y) ■^Z&7cy'77-f yy-aassry? h 7 

[0 0 0 8] MP EG7 ? 3-y/i>3-^^E.^7ti^ 

i!-v>f * n 7*n -fe y^iSJg LTV 5 t £*VC* TV^i. 
[0 0 0 9] 

/otyf^iicpu CfAttaSEB) licisci 
xiiRisciT, -tax-en© f>7^T5M©gfc 

CISCI, RISCS!, VLIWSO^^ 
oyn-feylMi, K A*7*-ry 

K 7KVy>^*-K, 7"b/7^^7 ! ^H: 
*4 9, 77 h 7^7©SgH4te4V\> 7-r^7Bt 
yiMi, W-T-*? 1 **-*' W»**3fi*r*tr. ) Tli 

IESr53k$tl5^ N ;iaxU=T£&t±(fT#fcy7 h7^ 
TM©«*#H'Bfcfc5. 

[ooio] *Bi&©irtii3, ^©y? h^rts 

Lfcisfe, jJr.LVT-*^**-* Gfr^ff 
[0 0 11] #3Hil<OSIJ<rcgfttt, T'n-feyf-rtttOjl 

®^i:*.tfi»*3.= y h4£©#*{l:Xtt#/lflslcJ:$ 

[0 0 12] Sfefc, #IS95©8iJ©Itttt, T'n-feylr- 
m ©»tfM6y«i;fr5S;ic «fc 5 AXfl: t ttW*«afls©SMFt: 

[0 0 13] *BW©ilWEltOTw^WttOBfttffa4 
[0 0 14] 

[0 0 1 5] 7*-**fflSlltt, Il^t^O^ 



y hOtOBffcAfcSrSMfLfci*. tUEIfi2<D7* 

tt &s keis * *i a o 7 a £ Hff 1- 5 x - * i&sg 

Stt, %\<T>^ J Zy t<D&$\Z. X o -Cfl?j££iX57*n 

ro^U 45" «t o Tffi* $ ft ?) 7* n ^ y K fc £ flUEx - 9 & 

[0 0 1 6 J ffiE$ 1 y h©ft^tt*HC*T* 

'3, IWEJIl2©***y h©A*ttH!fc*li-*"*. HUE 
US 1 <0ift£ir y h ©ift£<0£:*:f§£tt. warn 2 <0ift<£ 
Wf§fiJ:(Jft^^i s *>5. flfjf2!& 1 <Dfo-r>-t y b <D-fo 
#«0£*f§;Btt, IWra*2©l**©IHU»>«V , >#fr# 

[0 0 17] ilEUioA^f *-»#^i:WeW2«> 

Iic^tj/Ho^roffB, fliiE*2 0>A*<olf 

[0 0 18] x-^&gggtt, «JHIS:*U *i© 
4* 1 ©E«»a»&A*«r**HJ L"C^ 
fT-r*8ifc>x-*&gg|5i, 3fe5Mli^«'Se*»«)* 

*tf-f***#**tt1-'6Jll2 0E1t«i:*JMIU, mr 

[00 19] W ? n 7*n-fe j/lTtt, R I S Cift<££H 
iTtSRISCart, VLIW^8;fti(ftt5VLI 
Wr-^t, VLIW^Hfft5VLIW37 
i:, itERISCa7tVLIW37tiO!Mf9I!}ft 
SrW»-*-5VL IwfiBW*a«-=5'hfcSr#U WER 
I SC37A5RI S Cd^O 5 *>f ^t-fV3-^ 

VL I Wf-^A-i'tV L IWA^^ttlU WEV 
L I W)BIWlJfc«y htffflER I SCaT^feWEV 
L I W=iT^»f^«r»U ilEVLIW7-y^5>V 
L IW^©56Ta-Ka«K*aiSil**-CVL IWa 

r Ki^^SrT Ku^S*-t-5TLBSr#U StfflVL I 
ivy— ^/Ui»e>»E*W**tSVL iw4^frttfi1-3fc 

feoffor KV^SE*Oi{|wTLB*»&PJB»lcR*ai 

[0 0 2 l]ttEW?B^otyftt, S&ICVLI 
WA*-^HS». 3l*«**ff**i«VL i WA^OI 
f£> VL I wA^Uffttl-tttt-f S R i s Cft<£*)£)ft 

-g-i-VL IWfl|»^Oj6Tft#fci'lw1Hijfe«>RI SCA 



[0 0 2 2] l»E^^ci7*B-ty!rlC*J^T, VL I 

yctyfftiWltU VL I\V**JHT*JhB»|cttV 
L IW*^tH*0»ff&(T5RI SC#^iJlc^«1- 
5:if, vl I W3T©ftftMSr»it3*t6iMMM)fl: 

[0 0 2 3] WEV L I WT'-TVuSr^fWBtt* * V I- 
WE******!)!*, -7** ROM, 7 

■e*SO#a*U\ WEVL iwy— 7*/u**»tp« 
* P WEV L I wy-^/u«r»fMt> * !) 

tt, SRAM|cPttDRAMtf)HOl^nA'-C*)5(0 

ass* u\ 

[0 0 2 4] WEVL I WT— y'/V&R I SC37ro7" 
[0 0 2 5] 

[^MWHtfiO^flS] B 1 fctt**B©IB&»ttte«5 
■vf ?p^otyf 1 0 007*0 y ^|21A s ^$tl5o ^ 
^^DyntytlOOli, R I S C^^OjaSS:^ 
"t"<5 RISC =iTU 106, V L I W^^fO^aSrUff 
•fSVL IW3TSB1 4 0ftU c 7*-***S'S/a. 12 9 

[0 0 2 6] R I S C^TgEl 0 6tt, *^7syfa 
= yH01,0l^yv'al07 l RISC73 
-K^-y H 1 4, #»/J*jfta=y M 1 8, g* 

[0 0 2 7] VL I W37S1 4 0 li, VL I WjJSfM^J 
j/ hi 0 4 , ' V L I Wx— 7VU 113, V L I W 
X=3- K ■=•■=• 15, N<@cD^3f^-- 5/M20, 

VL I Wn-K/^ l>7i=y h 1 3 1 A»P>1??J5£$ft 

[0 0 2 81 W7xyfa =y ), 1 0 IffiHiGT 

1 0 5 lcJtf?t-S**6>r KV^*rW*i"S. R 
i s c^^H^Nfl-tt^^r fu*** 10 5(07 ku 

i0 8^K*tb$n, RISCf3-Ka=yMH 
|c*JV^TR I s CA*o^a- K*ff 5. 

a;^) t#tt, 7K^^134t7-^^13 

R I S C73- y Ml 4tCf3- K©^* 
BR ISCitt«y VWmmZrl 1 7 «riSLT*ft/h 
*jS3.=-sr h 1 1 8-«MW(tJI«y h 1 l 9fcf©*J 
BlTttVL IW3TOfll3l«y M 

4 0 >R I SC3TOSt»a--y h 1 0 6«r*JSVMC* 
#LTV^*li*5<UT^5fc»» itSf^-^J' M20 



[0 0 2 9] $ iblcft^risy r?ir*ift<£"C**>o£. 
*^-»b- K/* hrazy h l 2 7~r*-fc*#3§£ 
U r KU*'<* 1 2 6 AMb-r—^-v y>i 1 2 9 lc 
T^-fe^^igCJ, RlSCfflf- 

l 2 l Z&IXT-9 y H l 9 

i9»'NR*asjf h l l 8©us?**fc*MA3*t5. 
f-?#tf -> a i 2 gcsiiinf-^^'itv^ 

1 3 9 £7*—*'** 1 3 8£fflVT, 

0 ir y Irfl-SBO * * !> £r * t *-t-3, 

[00 30] R I S C#*OHtT*l- V L I Wift<£0|£ 

'ii£'no1ti£><D$mtii$ (R I s cift<$-o-g8) ri 5 fg£ 

LTt^ RISC73-Ka= 5 'H14HVLI 
W#H£<fo£ra-Kff3-l 4 2SriiLT^^7 3 :3/f L 3. 

-j/Ho i~-#*$^£$rfci IW«*TKi/ 
* lifter KMffl'^ 1 3 6 5riiLTfixfcH?)o 
u v;* ? 7 r /H*3 o u v?* * fcr K u * * s t&fW 
£ftT^Si§-S-fi#«i£r Kv*fll'<* 1 4 1 SriiLT 
8»»J*3-=. S ' Hi 9<Ct>5)RI SCf3- K^- 
y H 1 K^^^teill^nSo VL IW^ttR 

VL IWt-TVH 1 3(^iW$nTV>5VL I Wlfii^ 

1 Wr— 7*/H 1 3i>feOVL I Wift<£Og£#tiJ 

[0 0 3 1] V L I W#(&ffa3-X3- K<f # 142 £ii 

V L I W^^H$m# 1 0 3 SriiUTV L I Vfj&Wimfe 
=>--y M 0 4--VL I W^^ro^tt^^Lftr fc 

*r*o f>-£$„ v l I we»*iJ^= yH04UVLi 
WA^ftfi|M-5ft#S:«SU R I SCnTSiiJiapm-i- 
10 9 SriitR I S Cfa- K^-=f Hi 4^^-T 
KW*^* 1 0 5 OT Kl^Tffi^fciiL-fc^WjIfTSr 
•Pit;***,, RISCf3-Ka=J'Hl4rtXev 
L IWfa-K^y Hi 5 rt©V$?**-CflMfcS*b 

?8*m^te«o^«>R isc^rioei* 

S^li-SSO^oy^fcitl-S 3. ftfc, 
VL IWffc**»TU4^»*t, BWteVL I war 

[0 0 3 2] VL I Wt-7VH 1 3frt>ti>$7 Kl'* 

4»#r k»'*'<* i o 5 or Ku*SrJflv*VL iw** 

112M'L I WA^BE*ttlS*t5. VL IWf 
a r Ka=7h 115IJVL I vi-ifr$v<*l 120VL 
I w^^Sr v L I wgfffl£3.= y n o 4 *»6 v L I 
K&ftlt* 1 l l SriIL-C&kitT< 3® 
fj&f*& tiler 3- KU VL i\v«*«y hMIP 
lf-f-1 1 6 IriiLT V L I W*J|«y h 1 2 0*fclJ 
R I SCarSBl 0 6 <D&&m&*-~ f h 1 1 9*&to 



/hftjftasy h 1 1 SW^n^nOWWSrffiWI^ff 3: 
V L I WjgSEa- yH20t ^, i? 

y K DSP (Digital Signal Proce 
ssor:0!l*.ttafDj»JI) S?0?S?g3.=- y h Ell 

— * U 2/* 9 V 7 ■< ;PSOT*n -fe y-jr-OflW^ $n 

!JT^-fe^**#^**fC^fc»&, VLIWd-K/ 
^ h7a=5' h 1 3 1 *St— 9*c*r y 1 2 9IC#L 
r KL'^/^^. 12 5 kf—9' < ?> 13 0, VLIWfflf 
— 9'<* 12 4 %fi^XT9-tXtf%£.-t-Zo 
[0 0 3 3] VL IW**««lllLt«<l*tt**T 
KUJXA* 1 0 5*ILTVL I Wfift!M*a=y h 1 

1 3 2 Or KU*£ VL I Wx-TVM&Wftf- 1 
3 3$riiLTVL lWf-^/H 1 3^f>VL IW^ 
#R*UJ$it5. §g*tij£nfcVL I W^ASg^O^ 
^-Cfc^. ^ i: Sr^-T^T^- KSr^A/T^5©-&V L I 

wf3-K3--?i« 1 1 5i»vL i w^mrT^mm^- 

1 1 OS'iiUTVL I Wj&tfflAE^-— y Y 1 0 4fCVL 

I w<fe<£yiJo£BT£*n v l 1 wA*m7*t«Mt 

#110 \Z\tV L I W^^-O^T<Ote»cfd 0 flaW 

5, VLI WSKl^J^- y H04ttVLI Wft&m 
O^TSrSltTVL IW^Tfl^-l 0 2 t R I SC 
3 7®mm*k 10 9 SriSi L-V L I w^^o^T 

= y?-3L=Ly HOltRI SC73-Ka=y Hi 

4^fex:, R I S C^lc«*S-f5 0 
[0034] R I SCfft^OHfrlCliR I s 

C3710 6^V\ VLIW^OHffl:tiVLIW 
3714 0^^5. VL I W37 1 4 OOHtTtfUSf 
4f{CR I S C^I-ii*DLfcVL I W^^-O^tt^ 
tL<ti#«©7 Kl^^^O^aSSrhy^t L, VLI 
W#^-gt!j^J^a- 2/ h 1 0 4ii-?>f^n7 , Dtytl'j 
Sl:ft»t5VL IW7-^1 1 3*»6>HS*VL I w 
ifr<££VL IWfa-^l 1 5^gg*mi-. VLIWft 
^Hn«, »SSrR I S C^?"]lc«f*i-5 0 0*9 V 
L IW^^OUffSrf-T'/W-xXktVL IW7-^ 
l l 3 tcftiW-rs Cil-cfct? *Xtt^iK««»StrV 

{t-f 5 r 1 1- J: ►) V L I W0K Sr W Lft v ^. d -f n 

Sr1-5 R I S Cift^JiJS:ES1-5 £ k TSilttOll*^ 

[00 3 5] *ft«il!»t»»^M-t?* 9 , *^v 

ttrtiSSJP v i?x 9 o^fiSie «t 0 , vl i war 140 

OKrt££f*ltU R I SC = r 1 0 6 0^T-f&f££fT 5 
1 b \> Bllg-C*>5 s ifl-R I SCar 1 0 6 0fb1fr}S!& 



V L I \Va7 14 0 <DZ>-1;®}ft-tZ> Z. t t)BJffi-CA5. 
10 0 3 6] SlbK, R I SC^^COUff + lCVL I W 

"Ct, VL I Wtfo^UffHcR I SC = 71 0 6©jl5S 

[0 0 3 7] V L I WjgftflJita^s, M 0 4 tt, V L 

m7*T*K*#1-5*©R I S CA^ttt»tt**V> 
*»ft»JWt*l 3 7 SriitT#f5n5x=i- K*gm*t 
ifcWtU <£#tea*>tV N i§'£l-VL IW«**7«* 
1 0 2 fcR I S C3T$J'(SlfS^-l 0 9 §riS LTR I SC 

[0 0 38] VL I Wf— 7\>H 1 3t^ti^^^ RO 
M, EPROM 

, E E P ROM 
* !J ) , 77j/->i>t !) (775'v'iEE 
PROM) , FRAM (&$m#**y) *£©*#5§f?fe 
DRAM (^t5y^RAM) , SRAM 

5 5 EPROM, 77 

y>a>*U, FRAM, DRAM, S RAKrttffcflJV 
7t#S\ V L I Wf-T'yvf-?/^ 12 2 Srii LT 
•>*^-McjSC£.VL I Wf~ 7*^SrK^i"5 wtiSpf 
IBT*5. liilciot, vl I wibftitpl-ttiftlcv 
L I W7*-7Vw£^*7 AK*jgft«j*Kl-S :ii) ! t! 

v^^ror^ir^d'bZKDVL iwf-7';i'f-i r ^ 
1 2 2d*ffl^e>*t3. SRAMSrfflv^fcffirop'^y 

■C-t5» DRAMfi^^eyH^ 5 1<®<0 h7>^^.-C 

sRAMtt^^y^a^isxtie^rah^ 

L iWx-7"/v£S RAMSrJBv>3.t < T#5 0 
ID 2 (;: 130 ii:i5^^o7 , Bt y -tn^B^ii^ =F 
*x5 a RISC37106tVLIW371 
4 0 <D U i?X 9 ?u —s<;V U i/X 9 *S© ▼ 

[0 0 3 9] BSCtt, VL lW#mfH<$lz£*) VL I 

[0040] v l I w^tt^ttR i s c<ft#w 1 o 

RlSCfft^l, 2, 3 tlB)«IICR I SCaTl 0 
6-7^^7^ >mmx-nn^tl^, IH^-501, 50 



4, 5 0 6, 5 0 7 \tt<Ds<4 77-f>*x — yr$L 
TV>5o I telft^ij/^, Dfilft^T^- K, EI3H 

f. VLIW^l, 2, 3tt, VLIW371 

4 0 7y J IB-i-5 0 2, 5 
0 3, 5 0 5\tZ<D/<4zf7<< i?%7FLT^ 
•5. /^7*?-fyOVI, VD, VE, VM, VWIJf 

H-etivL iwfflo^7x$/f, ^^r=>-K, n 

[0 0 4 1] VL IW^(Ml*i>6VL IW^1^3 
+<< 9A>&XZjfrtfct*l: L7t?)VL I WflMH ©/<-f 7* 
7 1' ^5 0 2*^^^4d»6M*frf«. VLIW^ 
2 £AftftV L I W#<£;6*VL I W**HtT*©a#ife«) 
RISC^iftW<JV^, VLIW^2 0H 
tT50 3tRI SC*^l©*ff504Sr3tJ«Cff5- 
t *J "ItBTfci. V L I Wift# 3 <r>Wfs 5 0 5 t R I s 
Clft<& 2 (Dnn 5 0 6 t)3fe?lJI-lif^-et , V L I 
A5%Ttit, VL I Wft^RKDstj 774 >\tffi z., 
R I S Clft£- 3 Olff 5 0 7 i>nt>H^ 0 

[004 2] VI 7.x— v^TV L I Wf- TVu^bSK* 
tb^n^VL IW*^3- KSM+fOW £0 5 07*1^ 
■fc VL lwA*Ktt«*ofllJHISrlW»i-5fc»Oa 

-K*siife<fr»ca«)w*nr^5. :ovliw^o 

KSlil 2 8 tfj> h*V*tt2 5 6 iff hOS^S-Cite 

5. l5-§-5 0 8I1VL I WSmSf 1 fcfSWf 5fc»©7 
-f—/wK, 5 o 9»iVL I w&gl§2£fcH**J-*-57t«><0 
7 -f -A- K, 5 10 H:Sft«JHI8rM«Pi-« fztb<07 4 
-*h\ 5 l itt#»/h*j**IW*»J»-t*fc»07 
-<-/Ph\ 5 1 2IJVL IW^O^T^-troMi 

50 8, 5 0 9, 5 1 0, 5 1 1, 5 1 2 CQ7 
-^Kfi3 2 h£-C, 5 130^3— K, 5 14 
»7 ? ><^7'U'— 5 150y-^l/v/^l, 
55 161757—^1^^^2, 5 1 70f ^T-f^-> 

[004 3] *«K<oHJfi^fl8-ctt, i^^-fe f h OSjfe 

y1^^l9#X.5fc»^«A^t< tt#)£T KU7. 
Sra^^tt^hy^tt-Cffl^TV^. Sl(D7'nt 
yf-tlg2 ro7*n-fe y-^OfflT'tt^Srei 5 
^ 1 C7*n -fe y L < ttM 2 (737*0 -fe y f"© b *» 
(7)7*o-fe y^7)*±ftOH^f £ftJ®1-*^**7'o-tr j/f- 
t^*J, t>5— o#^v-7*-/o-ty 17-4:45. -7^^ 
7"nt i/l7-d:^|c>1-^<7)7*n-fe y f-{c@^-Cfe5fc>lfe 

[0044] ■^^^7'D-t s/17-A 1 b^^-7*7'D-fe j/f- 



[0 0 4 5] H6IC|i. *%W%mKILtc->X'rJ»<D± 
60 lttltt*v^tt««tt«)^ , !J>'l' 

yu^611, CD-ROM6 12, tTf«^76 1 
5, LCD618, K^'J >^ ^CDJlfflx^ 

-Y*6 2 0*M5»|*£il3 D 0 1 li^Dty 

f6 0 2 t 7"D^7^5rSttt5ROM6 0 8 1 t*— 
^^n^^A^tiSRAMG 0 9, DRAM 6 
1 4 &LKSDRAM6 1 4, g^fflBHfcT*— *^*T&*rt 
t5 3{S:jcy77>f??ffl7U-V<j/77 6 10 > C 
D-ROM|:ffl«lt5CD-ROMf3-^6 1 3, If 

a^Jfi* (LCD) ^$!JWi-5LCD=iVho-7 6 1 
9, K^UV^tf 0^3-7*^^6 2 0£ftj 

fflli"5S)2T''W^=J> ho— 7 6 2 l3?*s>;*-fi»^ 
^6 0 7 * ftTV*S. 

[0 0 4 6] 7 , Dtyt60 2li 1 $ l o^^ir 3/ h Sr 
tto7"Dtyfl (6 0 3) fc, J(2 0*frfeyht» 
o7 , air 5 'lr-2 (6 0 5) j*$ftT*i (9 , &J#?f§ 

^-6 0 6\z£97u-t s ,-*l&7'v±yV-2%. MM 
^-6 0 4lC<fct);7'ni? :/ 1f 2J5S/^1? : y1^l£$lJ^ip•t 
3 ^ 7 , DtyD-6 0 2tt3ft7C^7 3/7-{^^ MP E 
G<Di va- K/73- KSrifiSi^lcMa-rS i £ #T-# 

[0 0 4 7] 0 7tefJ, m6<D7u± i/-f6 0 2 £— o 

■y'r—V\z.%}t$inz> 0 -roy^f-y/l-fi, rom6 

0 8-?RAM6 0 9t£X<0**})&-£titXZ>Zb t>*> 

[0 04 8] !7>'fy7'ro7'otj/t7 0ia < Il« 
^tyl<^07'nt5'tl (7 0 8) fc, %2<T>4b 
y Y^W-OZfu±yf2 (7 11) , =f—5*>t y 
•>»7 12, S3Sfi, ^d?^^»4@» (CP 
G) 7 1 4, Aaj*0B (I/O) 7 1 5»A>fe1f»a$ 

[0 04 9] 7"Dtyfl (7 0 8) >7"a-fey-7-2 
(7 11) l 6 tf j/ hlKft^OR 

1 SC7'n-tyVb6 4¥y HSM^OVL IW7" 
ctytoa^bt^, 3 2 fs/ hH^S^^OR I 



SC7 , DtyfM2 8lfj' mSftft^WVL I W7 
n-t ^tOffl^b*^. 6 4 h@?£S^^(73R I 
SC7"Dtj'ti: 2 5 6 HtS^CVL I \V7* 

7*Dir s/U-2Sri*lc:-f5~ fc i>*]feX'hZ> 3 H7TI47* 
a±yfl (7 0 8) i>R I S C7"Dt ylf (®1(0R 
I SCaTl 0 6) , yn-t?;/f-2 (7 11) #VL I 
W^n-feyir- (liroVLIW37140) X-hZ>i§s^ 

[0 0 5 0] ^n-feylM (7 0 8) tt^7 I? f3. 
M 0 1 . ^i^^-V r>al0 7, R I S Cf3- 

KasjrHu, lo^rhii^mwgl^^-^s/ h 7 0 

4, RISCD-K/^h7i=j/H2 7A>t)is£J 
*V A«8'<*7 0 2»c<fc'3 8Si®£iX-0^3 
1-3-—y M0 l 1 0 7 A>ibift<££r& 

*iiiU •t0^tHU^S:RlSCf3-K^-5' 
Hi4-e»wu «JI«yh 7 0 43iJftf^u 

J7^t^M4IHH:D-K/^hTa=y h 1 2 
7iSfi»i-5. h 7 0 4litt*»«y 

K DS P?i ^(75^3.^3' ^^SA^So <£> 

<^©ifo-£-©3J*i£*tt'<.* 7 0 9 trfflVT, 3 > h 
□ — ,\,=L~ y h 7 1 2frt3'<7t>tlZ B RISCn— K/ 
^ (.73.= ^ H2 7fJ^^. 7 0 5 ^ffl^tf-^^t 
y>3L 1 2 9Jcr^-t^SrtT5o f-^tr>ii2 

9^(Df- ^(OSfJii^fi^-^a^Hn— ^3.— y h 7 

1 2 7 0 7 ^rfflVT^fctL^o 

[0 0 5 1] y'a^y^-2 (7 11) BVL I WjgSWJ 
$g:i= S /M0 4. VL IWf — 7*^1 1 3, VLIW 
7 3- h'=^-y hi 1 5, 10*fctt^OS5»^-=3' 

1- 7 04, V L I WB-.K7 h T=^=- yM 3 1 *»P>fll 
J*3*U rt»^7 0 2fc«fc QttiRSiVCV^. VL I 
WgpJ^^S' H0 4HVL iw^oi»^^ 
t „ V L I Wf-^ 1 1 3 <£ •? V L I W^^gS 
VLIW73-Ka=yl>ii5T^I:S 

tfLm&*---y h 7 0 4^ftf^L, ^yr***^ 
— K/* h7i-y h 1 3 mmwi-fZo 

VL IWf-^H 1 3l:tt7^^ROM J f77yi'a 
p< * !) ^ f<05F»*+t^ * !l Xfi S RAM^D R AM<£ 
^©»^H4>^y^ffl$tL5o VLIWT-T'MJf- 

n-yl/3-^s/ h£&L-Tfl-SBA»bVL IWlSl^gi^ffl 
U^*fc»n5 0 «»3-^y h 7 0 4 (Clijfcl^- y 

yh, DDS p/«cifO?JiS[3--y K^g^nSo *r>(H 
-©«J|3.= y hSr^ilcia^o^-g-tfci, vl 1 wo 
— Y/7. bT=L-y H31 7 0 6 SrfflVTr- 
?^r>al2 9lcr^-t^«r?T9 = 
[0 0 5 2] /<^3yh n-^-7 h 7 1 2 7 



1 3*ffl^"C I/O 7 1 5 \ZT ? ~\Z *%:'fT 0 „ I/O 
7 1 5»2T 1 7, T-^fS^-7 1 6*rffl^ 

T^yT'C^i flf-^ro^ij i 9 SrtT9 3 7 l 3 

*fcf*i»©*B ^|JCPG71 4(C«to-C%4$tt 

[0 0 53) yotytl (7 0 8) t/otyt2 
(7 11) VO$,^fc*<D^>^-7 3i'1'^li$lJffllft^ 

[0 0 54] [2 7 <D J; 5 I- 7* a -try If 1 i^ntyf2 

Wt?#5fc*^-*©-SffiJlpaMTV v * , i"<fc5. 

[0 0 5 5] 0 8lclJ**^tc:ff.5ftfeo|lififf^l!|-t?fc5 

ffl^-c->u 9>tcioro^jS^s«±f-^)*$ti 

[0 0 5 6] -v-f * D3^f a— * 8 0 Ott, 1107" 
atytSOl, !2O/ntyt80 2, &\<n** 
y 8 0 3. I2«^ : ty 804 > 7"a-fe j/f-^rj t) #;tE 
88 0 5, 7K^a*^8 0 6, f-?^8 0 7, &. 
0«/N-^»J»3.-y V 8 0 8 Zfi-tZo 

[0 0 5 7] SlO/°tj/t8 0 lfJR I SCI/D 
-tyf-C, 1 6 tTj/ H@^S^^S'lltT-r57'D-fe yf 
VhZa laC^otytS 0 2.IJVL IWSO^nt 

5, iKO/DtytSO lirf 2©7'nt5't8 0 2 
(Anyh, hgfeVMiT' 
b^??^^*^*) U Aft 3. 110^*1)803 
ICtt^iroyo-fes/IJ-8 0 l#*tT-f6A* (T'n^ 
A) #ftfA3tl*. *2©>*y 8 0 4l£ttll2©7 r n 

JgiOjcey 8 0 3&tfH2 tf>y ^-y 8 0 4tt^F 

W^^il 80 3 b%2<D**:}) 8 0 4 "Tlifc 

> * y r t ic <fc •? , 

■f-fcfcfc, HO^tyH:fflV^7'ti^7Atl2 

*yxu**»*jr«4* who-****-? 

DtytCVL IWf-^/H 1 3T-{£ffl£;H-5kC0i: 

[0 0 5 8] @9C07«*!;^3/7'ic^-rJ; ?k^i 

DtyWc /7A>|2C7'citj/tCi7'D^7i 



tt, g 1 CD7'D-fe yif 8 0 l^lMi^2(757 - D-fes/-^8 
0 2<0TKU*£MJblC*>5. »10*y 8 0 3|Ctt 

$n5 3 ^2(o^*y 8 0 4icii^2O7 p D-t y 

[0 0 5 9] T'nty-frSI'JffxEHSS 0 5 tt. IlO 
T'ntytS 0 1^13^20 7" air 0 2(07 K 

Eio^^ey 80 3 b9i2a**y 8 

Dtj/f80 i#ff 10^*1)80 3 

T KV*fH§-iMWI*8 1 2 fryv-t-yV-®?) 
#^[£]!S8 0 5(CA7J-T5o 7 , D-feyf-^JfJ#^[5]iS8 
0 5li^l©p« ; ey 8 0 3(73T^-fe^l-£-ilftT KW^ 
«3 J HWI«I*8 0 8SrU17J-r5o f^OT'n-fc 
s/-y-8 0 2 Kl£R*3nfc<fc^©^^0 , f 1 Jt J M6iH**- 
*fl:©fc»«)^n y ^#ihflDfc»&0*JWflr*8 1 OSrtU 
7J-T5o — U2 0^ntyf8 0 2i5^2<0^*y 
8 0 4SrT^-fe^-t-5®-&tt, rK^fM-fclMWt* 
8 1 3&7'Di?s/f-g]tJ#X[H]S&8 0 5^A^}-t5o 7" 
u -fej/-y-§Jf3#X.lHj^8 0 5\t%2<D**:y <D7?±X 

fcfctf)f&J»{f3-8 1 lSrtil*-r5o T'o-fcylMSO?)**. 
[5]gg8 0 5tiot, Sl«37'DtyttS2ff37'nt 

[0 0 6 0] &K07*o-|r s/f-8 0 1 tt&Wfv j/ir 
■y-V-toT'nyyA.&m'n U •£<07 , p ^7 Aro*<£>#il$ 
^^T^2<D7'niry-y-©7'ny'7A^Sr^i-T K 
u^Srffi73i-5wt(-J:oT, ^2©7*P-fey-y-C^2 
(07'n-feyf-<D7'ny'7^Sr^ _ Cf 5a 12(0 

7'o-t y-y-tt^2©7*t3* y-fnyn J*<n<$<n5it& 
^ < ft-^T^i<07'ci-ty-^ro7'o^ , 7A!S^S:^i-r K 
U^^til^i-iwfcl-ioT, ^lW7'n-fes/-y-ro7"n 

[0 0 6 1] 4*1, 7'o-fe3'f-^Jt)#^@K8 0 5rtl£ 

Idct 9 EI 9 fciS Lfc^ * y t j/7*tt^Jg1-5 i t 

A®Sc, ^2<D7*oir y-y-©7*n/7A|g«, X-*£S 

[0 0 6 2] ^iXlCioT, ^MOM57'o^7 
AiS 1 OO-T'f ^ B 3 >tf a-^ -ClfTTl, ®1©7* 

U-fc yfO^D ^7 ^^t£3iEA*&V9$ti«:y 7 !7 h 
i7f*ott. J?fLV>T-= 3 f-7 1 ^5 L + 07'Dy'7^^ 

[0 0 6 3] »f^LftV^7'B-feyf-(D^P s/^$r 



[0 0 64] % l©7o-fe y -f8 0 1 b%2 (Dya-t y 
•9-8 0 2 0A*ftttJfclMWIV*fca, $i$t 

3 Xtt* 2<D**V 8 0 4(OSSS:^t<-t61ti s T 

[0 0 6 5] *«H©IW«>»»fcJ:5. ift£l?5' 
Aft 5 7n -t? j/ Vffl<D®VE%¥r&<DtiiGX'® <0 * x 5 d 

-fey hSrW1 _ -57'oirs/f-^oa:*^^rt8t'i5 e 
[0 0 6 6] *fc7B-t? S /iJ-F^-c?a3|3--5' Hft^oiS 

[0 0 6 7] gft3ifo<fM?s/ h£#o7B-ir s/1f&!7> 

* a yy^»f basins. 

[0 0 6 8] ftf^«fJw*ii4»a#iS5*-C4 < fcofci: 
# 10©7n*y1fG>lbfMr3llE£teJfc», SiJ<07"a-fc S ' 

[0 0 6 9] :ni:ioT ( (1) h ^rttft* 

£5£±Eftte&i*ofc** 1 G I P S (Giga Instnicti 
ons Per Second) , &jz 1 0 GOP S (Giga Operation 
s Per Second) <Dftte%Z&n$LX'* S a (2) gft¥© 

JiTtS. (3) #rLV>T71J7-v'3 ^UMTO 
(fe^-fes/ h0**TfMfC#$. (4) iT©7^y^ 

[0 0 7 0] W±*l8!^#l-<to-C^$n)5:l6^SrllJ6 

12, BUO-^^B^n-feylf-Ctt, RISC37©i£ 
B 2 ©W * b yet ytcj; 5 *v\ 

0 h7a=y h204RISC37t 

VL I W37fc©#*lcLfc»S-frLfca*, p-K/* 

l©7o-fej/lJ-£R I SCl^B-feyf, I2©7'nt 

ytf-*VL I wfi7o-tryf"CKMLfca*» A^tyb 

fcfct>, RI SCltR I SCfi» RISCliCIS 
CU» C I S Ci!tC I SC3L CISClfcVLIW 
S, VL IWllkVL IWSWSt©7rJ-fey*SrfflV^T<> 
AV\ RISCynts/ttVLIWT'otj/t 
t»A**tl 6fy ht64t ?K 3 2bfj/htl 
28t?K 6 4 \fy hi 2 5 6 tf j/ h fc©«tr*1% 
[0 0 7 1] 

ttfc t © ic i o -eft fefts »*S:ttHllcR9Ji-ntf TIE 



©3(5 Tfofc, 

[0 0 7 2 ] i-fcfcfc, ft*©:/? bt^Tzm'fri-z 

± y *#J&2 ©7b1? y lMciBlllSr*»»t5 - fc 5 
©-?, !6*oy7h^*7kS*tt«rll»L4a«fe, Wf 

[0 0 7 3] 2-3©7n*y"frrttt©8F»fcl: X-tfftS 

[0 0 7 4] 2o©7B-fej/1f£!£yiJldilbf££-£3*&-& 

[0ffi©ffi#*ift9§] 

[Hi] #&§8©-o©§|;!i£^f®i;i&3W ?B7B-fe 
j/-^co7b y^ia. 

[02] 01lw^5-r-l'^B7B-feyf-O35^0iJ©7B 
s/*0 o 

[03] SlSl)!02©-7>f^B/DtytOVL IW 

JBttltillcHi-SIMlfl. 

[04] 0l&tfEI2©-? , >f *o7n-fe:/-tf-|cTLB£ 

fflv^CVL I Wjg»]S&SKB§1-5!¥*IBEI. 

[05] VL I Wift^lSfTB*©'*^^ ^©tofi^tfj 

[06] #3gi^K:^$W*o7Biryif£fiJ#Lrt:v' 

[07] vyf-yfo-rvt j/f-©7B s/^ia 0 
[0 8] #|6iEI-«5tt©0lffi^fl&-e;fc5^*B=zv 
tTa. — *©7b s/^0 o 

[09] 08O^^D3l'^a-?©^ ; t!)-7j/7' o 

100 W^B7'Bt}'t 

101 ^7iyf3iy h 
10 2 V L I Wlfo<£5S7ff-f§- 
103 VL I Wlfo<£#<&{if- 
10 4 V L I Wjg»*J5t3-=. y r 
1 0 5, 1 3 2 A*7KV^<^ 
10 6 R I SC=7 

107 A^df-ty*>a. 
10 8 

109 R I SC37f8IWt# 

110 V L I W^J^Uff ^flsm^- 

111 V L I W^l^f3- V&WlitQr 

112 V L I Wlfe^* 

113 VL I Wf-7*;V 

114 RISC^f3-K3=yh 

115 VLIW^f3-Ka=?h 

116 V L I W«j|« y hmmts% 

117 R I S C?H^3.= y MH«Pffi-9- 



1 1 8 h 
1 1 9 h 

12 0 VLI W«»aL=y h 

12 1 R I S Cffix-*^* 

12 2 VLI Wr— zfjVT— 

1 2 3 «JMSffl? r -*'<* 

12 4 VLI Wfflx — 
12 5,126 7 KU*'<* 

12 7 RISCn- K/* h T^-~ y V 
1 2 8, 1 3 0 7 — 

1 2 9 x-**^ r>2 

13 1 VLI Wd-K/^ h7^j/ h 
13 3 VLI Wx— ^Pfijapft* 

1 3 4,1 3 9 7 KU*'<* 

1 3 5, 1 3 8 7 — *'** 

13 6, 14 1 »tt*7KWS^ 

1 3 7 ftj}4?{f 

14 0 VLI W37 

14 2 VLI W#ttift*7=i- Kf§# 

2 0 0 ^^D^Pti/f 

2 0 2 iHg^y htU^?77>f/^/^ 

2 0 3 ^^7r^^to-K^ h7a-j, MHJO 

2 0 4 o-K/^h7^-s/h 

2 0 5 7—^'** 

2 0 6 T 

3 0 1 *0g3£ 

3 0 2 VLIW37ffl7n/7A*!)^ 

3 0 3 irl^* 

304 7K^^7^f 

3 0 5 T — 9 y yf- 

3 0 6 VLI WT—y'sl'feffi/ * !J 

3 0 7 ^-^/MMWEIIS 

3 0 8 VL I WaTWSPUi/^^ 

309 T^—y 

3 10 VL I WjggtflJ^lalS 

3 1 1 HfflalB 
3 1 2 

3 1 3 ^y^7U^t 

3 14 VLI W«J|3.=l j/ hfBPlHlSg 

3^15 VLI Wi>tt*#«S0lS 

3 16 RISCa7ffl/o/7^l)^ 

3 17 AO^Si 

4 0 1 7 K^«*^y77{TLB) 
4 0 2 VL I WjBIMtafflf«fS* 

4 0 3 ft^7 KI/^ (toST KW*) 

5 0 1 VLI W^ttft^OA^ 7*7 >f > 
5 0 2 VLI WA* 1 

5 0 3 VLI WA*2 



5 0 4 R I S Ctfr^ 1 

5 0 5 VLI WA^3 

5 0 6 R I S 0^45-2 

5 0 7 R I S C^^-3 

5 0 8 VL IWSli(»lfW»7^-/UK 

5 0 9 VL I W$g3§ 2 3^7^-/1^ 

5 10 »ft»JHI»J» 7 -f-yUK 

5 l l »tt'hftjft«JH8ISiJ»7-f -yv K 

5 12 VLIW^T^-K 

513 ^a-K 

5 14 7 4 *7V— > h 

5 15 1 

5 16 y— *Uv/** 2 

6 0 1 *>*7i* 

6 0 2 T'nirs/iJ- 

603 7u±yV\ 

6 0 4 /ots/t2^5)7 P Dt2/f 1 <E>*JW§^ 

6 0 5 ^Di?;ylJ-2 

6 0 6 ynt 1 d^fe^o* ^ 2 OMfllfB* 

6 0 7 >^x^/<^ 

6 0 8 ROM 

6 0 9 RAM 

6 10 3&5c;/7s/7 4 ^ffl71/-^<777 

6 11 74 

6 12 CD-ROM 

613 CD-ROM73-/ 

6 14 DRAM 

6 15 trx^-* ^ 7 

6 16 Iff^a^ h 7 

6 17 SDRAM 

6 1 8 LCD 

6 19 LCD^y b p— 9 

6 2 0 sR— 9 4 iffflmf/U * 
62 1 JHfflfVW ^a^ho— 7 

7 0 1 /Pts/t 
7 0 2 rt{B'<* 

7 0 3 T'P-fcylM £:/n* jr*2©M0IWtW* 
7 0 4 h (SftftJF, #»/h*jflC**, * 

B**, DSP£fc*) 

7 0 5 if-^Y^^ffl^ 

7 0 6 yPtyt2 bT*-9**y*S=.W>'\* 
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